T he infectious contagions of history strongly underpinned the conditions from which people were most likely to die. Advances in the past century, while aiding in the battle against microbiota, have left a legacy of society-induced chronic diseases. In a linked research paper published in CMAJ Open, Manuel and colleagues 1 present an analysis of risk factors for heart disease, projected into the future. Their findings predict reduced deaths from cardiovascular disease, which may be timelimited, with changes in the importance of certain risk factors. For example, obesity appears set to take over from smoking as the number one risk factor for cardiovascular death within the next decade. Manuel and colleagues' analysis 1 describes the relative importance of some risk factors, but it seems that we have yet to fully elucidate all factors that contribute to what has recently been labelled a lifestyle-related disease.
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Manuel and colleagues 1 restricted their analysis to cardiovascular disease and considered some primary associated risk factors (i.e., smoking, body mass index, diabetes, hypertension, elevated blood lipids). However, additional risk factors and determinants have recently been noted. These include excessive alcohol consumption, a sedentary lifestyle, low intake of fruit and vegetables and a high intake of saturated fat. 2 A recent review 3 summarized the risk factors responsible for most of the world's chronic disease burden as smoking, excess alcohol consumption, excess weight and dietary factors. The implication being that if all of these factors are modified, all will be well. Such risk factors could account for as much as 60% of modern chronic diseases, depending on definitions. 4 However, we require a clearer understanding of the levels of causality and the relative importance of known risk factors to the etiology of modern chronic diseases.
Although infectious diseases are clearly attributable to a microbial cause, establishing causality of noncommunicable diseases is more problematic. The monocausal model of infectious disease etiology has not been adopted in chronic disease epidemiology. In most cases, the agent of causality is ill-defined, although low-grade systemic inflammation (metaflammation 5 ) has been shown to be a consistent underlying factor. 6 Different drivers or determinants provide "layers of influence," which link to risk factors or markers and ultimately chronic disease.
This pathway is shown in Figure 1 as levels of determinants, each influencing the next level. Risk factors and markers are most clearly related to metaflammation and chronic diseases, but these, in turn, are influenced by determinants that act proximally or downstream (i.e., more immediate to the disease). These are then influenced by medial and then distal (upstream) factors, indicating not just the cause of the disease, but the cause of the cause and the cause of the cause of the cause. 7 Epidemiologic analyses usually centre around risk factors (e.g., blood pressure, lipids) and proximal determinants. Somewhat less attention is paid to the more distal determinants that influence lifestyles (e.g., social, political, environmental, economic factors). This focus on what seems to be individual lifestyle choices can lead to victim blaming. For example, the accepted risk factors for heart disease are diabetes, elevated lipids and high blood pressure, while nutritional factors, physical inactivity and smoking are typically considered the main proximal determinants of a range of lifestyle-related chronic conditions. Yet medial determinants are stress (often not considered because of the difficulty of quantification but may contribute to anxiety and depression), peer pressure and social factors. Distal determinants are the "big-picture" concerns of the living environment • At a personal level, risk factors for chronic diseases are readily attributed to lifestyle choice and can lead to "victim blaming."
• Artificial environments, their byproducts and the lifestyles they encourage ("anthropogens") are key determinants of chronic disease.
(e.g., quality and affordability of food, conduciveness to exercise, environmental contaminants) that are often the result of political, economic and social policies; these are rarely considered in clinical epidemiology. Obesity may, arguably, be more of a marker of problems in the broader society than a direct cause or risk factor. 8 Alcohol use cannot be excluded, although the hormetic effects of alcohol (small amounts may be beneficial yet large amounts dangerous) and its widespread societal use and promotion, make this a more challenging factor to address from a preventive perspective.
Factors that currently receive little attention but that may come to be important include those related to overexposure to entertainment media, greater access to communications and social media, widespread use of recreational drugs and inadequate sleep. Poor sleep quality is emerging as an underrecognized proximal determinant of conditions from diabetes to heart disease. 9 Other medial determinants now recognized as potentially important in the causal matrix of noncommunicable diseases include the environment (e.g., exposure to chemicals, pollution, endocrine modifiers, overexposure to sunlight and radiation) and the "invironment" (gut microbial composition). 10 We ignore, at our peril, the large-scale observational evidence showing the importance of social determinants of disease, such as social inequity and poor quality of relationships.
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It is worth considering an emerging category of potential influences broadly termed "technopathology," which includes the ill-effects of warfare, machinery and vehicle injury on one level, and the rising effects of the overuse of smallscreen technology and social media on the other, resulting in "cyberbullying" and other psychological morbidities to be faced by future generations.
When looking into the future, as Manuel and colleagues 1 have done, it is important to remember that, throughout history, changes in society have resulted in new patterns of disease epidemiology through changing determinants of health and disease. The modern postindustrial society will be no exception. We have previously used the term "anthropogens" (i.e., artificial environments and byproducts and their associated lifestyles, some which may be detrimental to human health) to define existing and Commentary emerging modern determinants of chronic disease. 12 Reducing traditional risk factors for cardiovascular disease will have an important and relevant role in addressing the growing burden of chronic disease in our communities in the coming years, as shown by Manuel and colleagues. 1 However, this role is likely to be limited if we do not address the underlying drivers of risks and anticipate and manage changing determinants. The price of good population health is ongoing vigilance and managing shifting risk factors and determinants.
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